The World Health Organization Disability Assessment Schedule (WHODAS) 2.0 Brazilian version was self-applied in 500 psychiatric and 50 non-psychiatric patients in an outpatient medical centre. The instrument was reapplied in 50 psychiatric patients whose treatment with psychotropics was not altered, and in 100 whose it was altered. Confirmatory factor analysis confirmed the theoretical dimensional model proposed by the WHO for the WHODAS 2.0 36-item scale, and a simpler alternative model for the WHODAS 2.0 12-item scale. All the items of the WHODAS 2.0 was proven to be valid and reproducible for use in people with mental disorders from Brazil. The WHODAS 2.0 scores differentiate psychiatric from non-psychiatric patients and exhibited a significant correlation with the Global Assessment of Functioning scale. However, the 12-item scale was more responsive to changes in the patients' treatment than the 36-item scale, and this should be considered for Diagnostic and Statistical Manual of Mental Disorders.
Introduction
Diagnosing a mental disorder is just as important as measuring the impact it will have on the life on the patient. To do this, the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) opted for the Global Assessment of Functioning scale (GAF), which measures the general psychofunctionality in scale from 0 (worst) to 100 (best) using integers [1] , although the measurement obtained by the GAF is biased because it is limited only to the evaluator's opinion, as well as every clinicianreported outcome (ClinRO) measure [2] . Patient-reported outcome (PRO) measures do not exhibit this bias, since they are filled out by the patients themselves (self-applied) or are applied during interviews; however they are limited only to the patient's opinion [3] . Therefore, it is important to note that all these instruments are subjective.
The World Health Organization Disability Assessment Schedule 2.0 (WHODAS 2.0) is the official PRO measure of the World Health Organization (WHO) for measuring functionality and incapacity related to any disease or state of health [4] . The WHODAS 2.0 full questionnaire entails 36 items divided into six domains (D1 to D6) which are responded to using a five-point Likert scale according to the degree of difficulty in carrying out certain everyday activities: from 1 ("no difficulty") to 5 ("extreme difficulty") [5] . The WHODAS
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The same procedure was conducted to calculate the scores relating to the set of 12 items that comprise the abbreviated questionnaire.
The GAF scores, which were calculated for all the psychiatric participants by their own attending doctors, were transcribed in an inverse scale to facilitate comparison with the WHODAS 2.0 scores.
Psychiatric participants
The ideal sample for factor analysis is equal to or greater than 10 subjects per questionnaire item [10] . Of the 4,112 different patients (2,796 women) above 18 years of age with appointments scheduled for the psychiatric outpatient clinic during the study period, 250 women and 250 men were randomly chosen. When a selected individual did not agree to participate in the study, did not appear for his or her appointment, was functionally illiterate, or was not using psychotropic medications, a new participant was chosen from the remaining patients of the same sex as a replacement.
The recommended sample size for reproducibility and responsiveness assessment is at least 50 subjects [10] . The first 25 women and 25 men who did not have their psychopharmaceutical treatment altered during their appointment were invited to return to the clinic one week later and respond to the WHODAS 2.0 again; if they did not appear, the next patient was asked, maintaining gender equality among the participants. Using the same criteria, the first 50 women and 50 men whose psychopharmaceutical treatment was quantitatively or qualitatively altered during their appointments were invited to return to the clinic five weeks later for another appointment; in this case, they responded to the WHODAS 2.0, and the GAF was recalculated by the attending physician.
Non-psychiatric participants
In validation studies, the control groups should be composed of a minimum of 50 subjects [10] . Of the 2,068 different patients (1,530 women) above 18 years of age with appointments scheduled for the chronic diseases outpatient clinic during the study period, 25 women and 25 men were randomly chosen. When the selected individual did not agree to participate in the study, did not appear for his or her appointment, was functionally illiterate, or was using psychopharmaceuticals, a new participant was chosen from the remaining patients of the same sex as a replacement.
2.0 abbreviated questionnaire uses 12 items selected from the full instrument, two from each domain, and represents 81% of the variance of the whole 36-item scale [4] (the literature advises 75% or far above for abbreviated versions of an instrument [6] ); it has been recommended for situations where time or funding is limited [5] . The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), current world reference for diagnosing in psychiatry, included the WHODAS 2.0 36-item scale in replacement of the GAF [7] .
The WHODAS 2.0 has been validated for Brazil in reproductive-aged women, but not in the male population [8] . Furthermore, people with mental illnesses exhibit unique and pathological latent psychological traits which justify the need for an independent validation process for this special population [9] . The objective of this study was to validate the official Brazilian Portuguese version of the WHODAS 2.0 in men and women with mental disorders, to verify its precision, and to compare the responsiveness to clinical changes between the 36-item scale, the 12-item scale, and the GAF.
Methods
This observational study was conducted in a private medical centre in the city of Curitiba, Paraná, Brazil. This medical centre was chosen because it has an ample outpatient clinic for general psychiatry that works alongside an outpatient clinic that treats chronic degenerative diseases.
Patients typically schedule their visits five to ten weeks in advance, so random selection of patients needed to be conducted in two steps: half of the sample was selected between 
Psychometric instruments
Authorization was requested from the WHO to use the official Brazilian Portuguese version of the WHODAS 2.0, published by the Universidade Federal do Triângulo Mineiro [5] , which was applied to all the participants. The scores were calculated by the individual summary of items and subsequent conversion to a scale of 0 to 100. 
Statistical analysis
To verify the discriminant validity in relation to mental health, the WHODAS 2.0 scores for the group of psychiatric patients and the group of non-psychiatric patients were compared using Student's t test. With the goal of instituting the convergent validity, Pearson's correlation coefficients were verified between the WHODAS 2.0 scores and GAF scores.
To establish the validity of the construct in the psychiatric population, confirmatory factor analysis (CFA) was conducted using the maximum likelihood method, in which the items in the WHODAS 2.0 were tested with regard to the factorial model at two hierarchical levels proposed by the WHO: the first relating to general incapacity and the second related to the distribution of the six theoretical domains [4] . An alternative model was proposed for the 12-item scale. The values considered acceptable for the fit indexes were as follows: 0 ≤ chi-square divided by its degrees of freedom (χ 2 /df) ≤ 3 with 0.01 ≤ p ≤ 1; 0 ≤ standardized root mean square residual (SRMR) ≤ 0.1; 0 ≤ root mean square error of approximation (RMSEA) and confidence interval of 90% (CI 90%) ≤ 0.08; 0.95 ≤ comparative fit index (CFI) ≤ 1 [11] . Factor loadings below 0.5 indicated the need to exclude the corresponding item and repeat the CFA [12] .
Next, to complete validation of the construct, internal consistency was verified using Cronbach's alpha coefficient for the WHODAS 2.0 scales as a whole and for its individual domains, with values above 0.7 [10] .
The reproducibility (precision) of individual items was tested in those patients for whom the WHODAS 2.0 was reapplied without changes in their treatment involving psychoactive medications; this was done by calculating intraclass correlation coefficients (ICC) using the two-way random effects model with absolute agreement, the values of which should exceed the cutoff point of 0.7 [10] . Responsiveness (accuracy) was tested comparatively with the GAF by calculating the areas under the receiver operating characteristics (ROC) curves in patients who completed the WHODAS 2.0 a second time after changes in psychoactive drug treatment; in this case the WHODAS 2.0 scores were inverted to result in convex curves.
The statistical calculations, including the generation of random numbers for simple random selection, were carried out using Statistical Package for the Social Sciences software version 21.0 with the Analysis of Moment Structures extension.
Results
Of the 500 selected psychiatric patients, 48 (20 females) were excluded from the survey because after they began, they were unable to answer all the items in the WHODAS 2.0; the reasons were as follows: hurry (n=16), disinterest (n=13), weariness (n=8), nervousness (n=6), and confusion (n=5). All 50 selected non-psychiatric patients were able to complete the questionnaire in its entirety. The withdrawals by psychiatric patients were attributed to their psychic fragility, because both groups were approached in the same way by a single trained health staff.
The principal diagnoses, codified by the 10th revision of the International Classification of Diseases [13] , of the psychiatric patients were as follows: F01-F09 (n=9), F10-F19 (n=51), F20-F29 (n=29), F30-F39 (n=108), F40-F48 (n=136), F50-F59 (n=53), F60-F69 (n=44), F84 (n=6), F90-F98 (n=16); and of the nonpsychiatric patients were as follows: B15-B19 (n=2), D50-D89 (n=4), E00-E89 (n=8), I00-I99 (n=10), J00-J99 (n=6), K00-K95 (n=5), L00-L99 (n=3), M00-M99 (n=8), N00-N99 (n=4). The descriptive variables of the total population of the study, including the scores for the psychometric instruments (which showed normal distribution according to the Kolmogorov-Smirnov test), are presented in Table 1 .
Both the 36-item total scores and those scores calculated considering only the 12 items that integrate the abridged WHODAS 2.0 questionnaire were able to distinguish the psychiatric patients from the non-psychiatric patients (p<0.01) and women from men (p<0.01) using the t-test. The WHODAS 2.0 scores of the 36-item scale yielded, in the group of psychiatric patients in modulus, a Pearson correlation coefficient of 0.88 (p<0.01) with the scores of the 12-item scale, and 0.59 (p<0.01) with the GAF scores. For the 12-item scale, scores had a correlation of 0.66 (p<0.01) with the scores for the GAF.
CFA proved the factorial structure proposed by the WHO for the WHODAS 2.0 36-item scale for the psychiatric population (Figure 1) The variables age and scores are described as average; standard deviation, minimum and maximum range in parentheses: μ (σ) (min-max).
The variable years of study is presented as median; minimum and maximum range in parentheses: med (min-max). ♀ = Women; ♂ = Men; WHODAS = World Health Organization Disability Assessment Schedule; GAF = Global Assessment of Functioning.
ranged from 0.77 to 0.97, so there was no need to delete items ( Table 2 ). The alpha coefficients of the WHODAS 2.0 36-item scale domains ranged from 0.76 to 0.88, total=0.92.
The two-level hierarchical factorial structure used to validate the WHODAS 2.0 full questionnaire (Figure 1 ) and the factorial structure that provides single-construct model were not satisfactory when applied to the 12-item set comprising the abbreviated questionnaire. However, the alternative construct model in that the 12 items are divided into their six respective domains, and these domains are all correlated 
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Validation of the Brazilian Version of WHODAS 2.0 in Patients with Mental Disorders: Should the 12-Item Scale be an Alternative to 36-Item Scale in DSM-5? (Figure 2 ).
Discussion
The patients who refused to participate or dropped out of the study tend to be different from those who agreed and remained [12] [13] [14] ; however this situation should not be considered as selection bias, because the viability and acceptability of the instrument determine its clinical universe [15, 16] . Based on the results, it was seen that the Brazilian Portuguese version of the WHODAS 2.0 PRO measure met all the statistical requirements to be considered valid and reliable (reproducible and responsive), and can be used safely in Brazil in patients with mental disorders and can even distinguish them from patients with non-psychiatric illnesses. Validation of the construct was particularly successful in the 36-item scale, since the CFA confirmed the theoretical factorial structure proposed by the WHO [4] (Figure 1) ; consequently, the procedure also determined the validity of the content. The 12-item scale did not follow the factorial structure suggested by the WHO, however a simpler empirical construct model that also correctly addresses the items to their respective domains was confirmed in the population sample, and this fact validated the scale. The difference between both structures is due to the absence of the items with lower factor loadings in the abbreviated instrument (Table 2) , which strengthens the six domains or specific factors (second level), resulting in the weakening of the general factor (first level) until its dissipation. At least 810 studies were conducted in 94 countries using WHODAS 2.0, about 40% in psychiatry, they demonstrated heterogeneous factorial structures, since the number of factors irregularly ranged from 1 to 7 for both the 36-item and the 12-item scale; however none of them evaluated the differences between the two versions regarding the responsiveness to the treatment of psychiatric patients [8, 17] .
Although the GAF scores are considered reliable, even when established by different evaluators (as long as they are experienced) [18] , this study found that the responsiveness of the GAF was too convex and linear (Figure 2) , which indicates a subjective tendency among the physician evaluators to overvalue the clinical improvement of their patients when treatment is modified. In situations like these, the subjectivity of the evaluator is always unwelcome, whilst patient's subjectivity becomes welcome to the extent that it represents their own aspiration for improvement and well-being [3, 19] ; moreover, ClinRO measures cannot directly measure symptoms, which are experienced just by patients [2] . Considering this perspective, the editors of the DSM-5 were correct in replacing the GAF with the WHODAS 2.0 as their gold standard for assessing patients' functionality [1, 7] , this replacement was the theoretical reason for verifying convergent validity between a PRO and a ClinRO measure, which might seem unprofessional. Nevertheless, recklessly, there is no mention in translated versions of the manual (such as the Brazilian version) [20] that the WHODAS 2.0 should be validated in the target culture to be used appropriately.
The absolute scores for the PRO measures are often not interpretable; what really matters for individual assessment of the patient or the outcomes of clinical studies is the responsiveness triggered by an intervention or an established treatment, in other words, the changes in the scores [21, 22] . In this regard, the WHODAS 2.0 12-item scale was shown in this study to be superior to the 36-item scale (Figure 2) , suggesting that it is more appropriate for evaluations of the efficacy of psychotropic drugs and for pharmacoeconomic studies. Moreover, the abbreviated questionnaire had a stronger correlation with the GAF and has the advantage of rapid application and is less prone to errors resulting from fatigue or inattention in the respondents. Therefore, the editors of the DSM-5 should consider the WHODAS 2.0 12-item as a sensible alternative to the WHODAS 2.0 36-item scale in new versions of this manual. Furthermore, despite isolated studies with people aged 15 to 17 years [23] [24] [25] and the release of an unofficial version directed at children and adolescents [26] , one limitation of the WHODAS 2.0 is the fact that it is only recommended by the WHO for application in adults [4, 5] and, consequently, use of the GAF should not yet be discontinued.
